PPARgamma gene polymorphism is associated with exercise-mediated changes of insulin resistance in healthy men.
Exercise training improves insulin sensitivity, but individual responses vary greatly. Peroxisome proliferator-activated receptor-gamma (PPARgamma) is a regulator of adipose cell differentiation and plays an important role in systemic insulin action. We investigated whether PPARgamma gene polymorphism affects insulin resistance in response to exercise in Japanese healthy men. The exercise program at an individual intensity of 50% of the maximal heart rate was performed for 20 to 60 min/d, and 2 to 3 days per week to attain a level of physical activity of 700 kcal/wk. The program was conducted for 3 months without any dietary intervention, and the clinical and metabolic characteristics were examined before and after the exercise program. Body mass index (BMI) did not change significantly after the exercise program, whereas percentage of body fat (% body fat), fasting plasma glucose (FPG), and serum leptin levels decreased significantly. Pro12Ala polymorphism in PPARgamma gene was performed on genomic DNA isolated from human leukocytes and examined with polymerase chain reaction (PCR) and subsequent restriction enzyme analysis using BstU-I. In this study, the Ala allele did not correlate with fasting immunoreactive insulin (IRI) and homeostasis model assessment-insulin resistance index (HOMA-R) at baseline, but did so with the changes in IRI and HOMA-R after exercise (DeltaIRI, Pro/Pro 0.55 +/- 3.49 microU/mL v Pro/Ala -2.83 +/- 1.47 microU/mL, P <.05; DeltaHOMA-R, Pro/Pro 0.09 +/- 0.86 v Pro/Ala -0.61 +/- 0.32, P <.05). This result suggests that the Ala allele is associated with improvement in insulin resistance after exercise. We conclude that PPARgamma gene polymorphism may be a reliable indicator of whether exercise will have a beneficial effect as part of the treatment of insulin resistance syndrome.